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The thesis makes a distinctive and original contribution to elucidating the role of 
symmetry, group theory and geometry in the foundations of quantum mechanics. Amongst other 
novelties Anandan introduces a new Quantum Equivalence Principle, extending Einstein’s 
classical Equivalence Principle to quantum test particles, understood as freely falling wave 
packets. He also adumbrates a new Principle of Quantum Covariance, involving the performance 
of independent diffeomorphisms on superimposed geometries. In addition he gives a physical 
argument in favour of the possible fermionic nature of space-time which could lead to new 


observations. 


Asa new reality criterion Anandan explores what he calls the Action-Reaction Principle, 
which he they deploys in an effective discussion of the reality of geometric phases and of the psi 


field in Bohm’s interpretation of quantum mechanics. 


But the main philosophical novelty in the thesis is a methodological principle which 
Anandan calls Operational Universalism, supplementing a Bridgman-style operationalism with 
an additional ingredient of universal symmetry constraints. This principle is employed in a 
heuristic manner to try to solve the problem of quantizing gravity which may require the 


introduction of a fifth dimension. 


A lot of ground is covered in this thesis. Some of the technical material is very 
condensed, even to the point of obscurity, but careful reading confirms the soundness of the 


arguments. 


The whole work is rich in physical and philosophical insights, and in the view of the 


examiners fully merits the award of the D.Phil. degree. 


M. Redhead 
M. Ghins 
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